Loss of histone deacetylases 1 and 2 in hepatocytes impairs murine liver regeneration through Ki67 depletion.
Histone deacetylases 1 and 2 (HDAC1 and HDAC2) are ubiquitously expressed in tissues, including the liver, and play critical roles in numerous physiopathological processes. Little is known regarding the role of HDAC1 and HDAC2 in liver regeneration. In this study we generated mice in which Hdac1, Hdac2 or both genes were selectively knocked out in hepatocytes to investigate the role of these genes in liver regeneration following hepatic injury induced by partial hepatectomy or carbon tetrachloride administration. The loss of HDAC1 and/or HDAC2 (HDAC1/2) protein resulted in impaired liver regeneration. HDAC1/2 inactivation did not decrease hepatocytic 5-bromo-2-deoxyuridine uptake or the expression of proliferating cell nuclear antigen, cyclins, or cyclin-dependent kinases. However, the levels of Ki67, a mitotic marker that is expressed from the mid-G1 phase to the end of mitosis and is closely involved in the regulation of mitotic progression, were greatly decreased, and abnormal mitosis lacking Ki67 expression was frequently observed in HDAC1/2-deficient livers. The down-regulation of either HDAC1/2 or Ki67 in the mouse liver cancer cell line Hepa1-6 resulted in similar mitotic defects. Finally, both HDAC1 and HDAC2 proteins were associated with the Ki67 gene mediated by CCAAT/enhancer-binding protein β. Both HDAC1 and HDAC2 play crucial roles in the regulation of liver regeneration. The loss of HDAC1/2 inhibits Ki67 expression and results in defective hepatocyte mitosis and impaired liver regeneration.